Immune stimulation due to secondary infection may enhance HIV replication and viraemia, since cellular activation of CD4+T-cells is required for viral replication. We describe a case of an 18 months old child, exposed intrauterinely to human immunodeficiency virus type 1 (HIV -1). During a period of various infections, which was followed by transient viraemia, decrease of CD4 + T -lymphocytes and increase of neopterin concentrations was registered. Disease progression may have occured due to activation of latent HIV-l in CD4+ T -lymphocytes/macrophages by secondary infections.
Introduction
The outpatient clinic of the paediatric university hospital in Innsbruck, Austria, cares for 11 children infected with human immunodeficienjcy virus type 1 (HIV -1) aged between 18 months and 16 years. Seven of them were infected by vertical transmission and four received contaminated blood products before 1985 when blood donations have not been tested for HIV antibodies and neopterin concentrations.
HIV-1 infects not only CD4+ T-Iymphocytes, but also cells of the monocyte/macrophage lineage expressing the CD4 surface molecule (1) . It has been assumed that immune stimulation due to secondary infections may trigger viral replication (2,3), which results in viraemia and death of CD4+ T-Iymphocytes.
Antigen-stimulated T-lymphocytes produce high amounts of interferon-y, which is the main inducer of neopterin release from human macrophages in vitro. Neopterin has been shown to be a sensitive mar-'Author to whom correspondence should be addressed.
Pteridines / Vol. 5 / No. 4 ker for activation of cell mediated immunity (4) also in vivo. The majority of individuals with HIV -1 infection shows increased levels of neopterin, this is true even in early stages of infection. CD4 + T-cell counts and neopterin levels usually correlate well, however, both parameters have been shown to jointly predict disease progression in adults (5, 6, 7) and in children (8, 9) .
Changes of CD4+ T-cell counts are less marked in peadiatric patients and decline of CD4+ T-lymphocytes is less significantly correlated with disease progression (9) , which contrasts the observations made in adult patients. Although HIV-l p24 antigenaemia is associated with disease progression (7, 10), p24 antigenaemia is not only rare in asymptomatic adults but also in children.
Case Report
The course of HIV-l infection in an 18 months old female infant developing viraemia during periods of various childhood infections is described. Being exposed to HIV-l during pregnancy, the child was spon- No clinical complications were registered through-'Jut the first year of life. Infancy was normal regarding nutrition, neurological and cognitive development. The child has been undergoing periodic clin-'cal evaluations for 18 months. Blood was screened :or concentrations of neopterin, a sensitive indicator of immune activation (radioimmunoassay, Henning, Berlin, Germany), for p24 antigen (Abbott, Chicago, IL) and the CD4+ T-Iymphocyte count.
At the age of 14 months the child developed severe bacterial pharyngitis associated with fever (39°C). Oral amoxicilline treatment was able to improve her condition for a period of two weeks only, thereafter the child contracted severe viral bronchitis with heavy cough. When the child recovered from that, she developed enterovirus infection only one month later. While there were no signs of disease progression during the first year of life, the infant developed generalised lymphadenopathy, a remarkable decline in CD4+ T-lymphocytes and viraemia as was documented by p24 antigenaemia.
Neopterin levels constantly decreased during the first year of live, but iner eased significantly after the enteroviral infection (Figure 1 ). After complete recovery from viral enteritis, disappearance of both the generalised lymphadenopathy and HIV -1 p24 antigenaemia was also documented. However, neopterin levels remained increased compared to the normal range of healthy children within this age group. Con-137 centrations of beta-2-microglobulin, another valid predictor of progression to AIDS in HIV -1 seropositives, behaved similar to neopterin changes, starting with an increased level, which was followed by a decline and a further rise after secondary infections became manifest (details not shown).
Diiicussion
Surrogate markers as neopterin and beta-2-microglobulin are well correlated with stage of HIV -1 infection in adult (5, 6, 7) and paediatric patients (8, 9, 11, 12) . Usually there exists a significant inverse correlation between neopterin levels and CD4+ T-cell counts in adult HIV-l seropositive patients. In the present case we found increasing levels of serum neopterin associated with decreasing CD4 + T-cell counts. As a whole, neopterin levels appeared to parallel changes of CD4+ T-cell counts in a mirrorimage fashion (Figure 1 ). Most probably immune stimmulation induced by a secondary antigen was involved to accelerate the course of HIV -1 infection from an asymptomatic infection to one with detectable HIV-l antigen. Due to secondary antigenic stimulation, activated lymphocytes may have triggered HIV-l replication and disease progression. Enhanced production of neopterin in the child reflects this biological background and supports the view that activation of immune cells was related to disease progression. Similarly, general lymphadenopathy was most prominent during phases of viraemia which was reflected by detectable p24 serum antigen. Based on our observation we postulate that immune activation stimulated multiplication and spread of HIV-l in the infected child.
